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.(71) I. DfiSMONB GoGARTy an Irish 
Citizen of Lamlash Momington Drogheda, 
.Q>unty Louth, Ireland, do hereby declare 
the invention, for which I pray that a patent 
may be granted to me, and the method by 
which It is to be performed, to be particu- 
larly described m and by the following 
statement: 

The present invention relates to a con- 
struction of adjustable chair. 

Dentists, doctors, hairdressers and other 
professions often require the use of a chair 
which is adjustable so that its occupant can 
be m any position from lying prone to sit- 

15 tmg upright. 

. When such chairs are required by 
dentists, it is common to provide them with 
motor control and locking means to enable 
them to be tilted and secured in any desired 

^ position. Such a construction of chair is 
expensive to manufacture, bulky and cum- 
be^me m use, and expensive to maintam. 

The different positions to which such a 
chair may be moved normally involves 

25 chai^mg the angle between the seat and 
the backrest. The mvention derives from 
the observation that changing the said anrie 
. causes sensations of discomfort and, oc- 
casionafly, alarm to the chair occupant if 

3» the. axis upon which the chair members 
pivot IS substantiafly remote from the 
pivotal axis of the chair occupant's hip 
- jomts. *^ 

If uT^^ present invention provides an adjust- 
able chair steplessly movable between a 
substantially upright and a substantially 
prone i)osition through intermediate reclin- 
mg positions, and lockable at choice in any 

Ai\ positions, comprising a stand 

w a backrest and a seat pivotably mounted to 
the stand about a first pivotal axis which is 
parallel to the seat and the backrest, the 
and the seat bemg pivotally connected to- 
gether for pivotal movement with respect to 

45 one another about a second pivotal axis 
{Price 33p\ 



parallel to the first pivotal axis, the second 
pivotal axis being so located that it passes 
substantiaUy through the hip-joint axis of 
a normal chair occupant when occupyinff 
the chair. 50 

In the average adult human body the hip 
joint axis lies about two inches inferior to the 
bodily centre of gravity. As it is desirable 
for the first pivotal axis to pass substan- 
tially through the centre of gravity of the 55 
chair occupant i&is is accordingly, the pre- 
ferred distance between the first and second 
pivotal axes, 

n a leg support is provided, leg support 
articulation means may also be provided and 60 
may share one or more members with the 
seat articulation means aforesaid. Thus, in 
a preferred embodiment, the seat articula- 
tion means mcludes a guiding lever which 
can turn about a fixed pomt mounted on the 65 
stand, and which is coupled to the backrest 
and to the seat by means of separate link 
members. This guiding lever may be addi- 
tionally coupled to the leg support by means 
of a further link member. 70 

The lengths of these link, members and 
theu: points of attachment to the guiding 
lever, to the backrest, to the seat and to the 
leg support (if present) are, of course: 
chosen to provide in each case not only the 75 
necessary connection but also the desired 
mechanical advantage and thus to predeter- 
mme the relative rates of pivot of toe back- 
rest, the seat and the leg support. In this 
way the permitted range of positions for 80 
the adjustable chair is also-determined, from 
an upright or conventional chair position 
to a prone position where the backrest, the 
seat and the leg support may be substan- 
tially m a single plane. The Imk members 85 
prefera'biy comprise rigid connectmg rods 
pivotally attached at both ends. 

The adjustable chair of the invention is, 
as stated above, lockable at choice in any 
of its positions, and a lockmg means for 90 
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this purpose may teke any of a wide vane^ 
of forms. The common feature of all such 
forms is that it immobilises at least one 
pivotally movable member of the adjustable 

5 chair with respect to any other having a 
different ambit of movement, or with 
respect to the stand* For example, a clutch 
may be provided which when actuated in- 
creases the friction in any pivotal joint of 

to the chair to an immobflising value. Alter- 
natively a piston and cylinder may be pro- 
vided having stop means to render the 
piston immobile m the cylinder, the piston 
being connected to one pivoting member of 
the chair and the cylinder to another. This 
arrangement has the additional advantage 
that the piston and cylinder may be con- 
structed as a hydraulic unit, m which an 
incompressible fluid is forced through a 

20 narrow orifice by the movement of the 
piston, thereby providing a damping action 
on tie chair in its pivotal motion and 
making adjustment smfooth and control- 
lable for the operator and comfortable for 

25 the occupant. 

For mechanical convenience the greater 
part of the mechanism described may be 
duplicated, one set of members being loca- 
ted on each side of the chair so that a given 

30 pivot may be embodied as two pivot mem- 
bers, one on each side of the chair, but 
having a common axis in space, and refer- 
ences to a pivot in the singular in the above 
description are to be understood as indud- 

35 ing the plural in that sense. The drawings 
illustrate a mechanism located at one side 
of an adjustable chair according to the in- 
vention. A similar mechanism constructed 
as a mirror-image of the one shown, refiec- 

40 ted in the median vertical plane of the 
chair, is to be understood as located at the 
other side of the chair, the two mechanisms 
cooperating in the adjustable movement of 
the chair. All significant pivots are to be 

45 understood as co-axial pairs, one member 
of each pair belonging to each of the mech- 
anisms. The remarks apply to every mem- 
ber shown in the drawings except 

(a) the stand 1 and any ext^ions thereof, 
50 and 

(b) the locking means 23, 26, 27. 62, 

The invention will be more clearly under- 
stood from the following description of em- 
bodiments thereof given by way of example 
55 only with reference to the accompanying 
drawings in which: 

Fig. 1 is a side elevation of the mechan- 
ism of an adjustable chair according to the 
invention shown in a reclining position, 
60 Fig. 2 is a side elevation of the mechanism 
of the chair of Fig. 1 m a slightly more 
upright position. 

Fig. 3 is a side elevation of the mechanism 
of the chair of Fig. 1 in a still more upright 
65 position. 



Fig. 4 is a side view of portion of the 
stand of the chair of Fig. 1 , 

Fig. 5 is a side view of the guiding lever 
of the chair of Fig. 1 and 

Fig. 6 is a side elevation of the mechan- /u 
ism of an adjustable chair according to a 
second embodiment of the mvention. 

Referring to Figs. 1-5 of the drawings the 
chair framework comprises a ground en- 
gaging base 1 on which is fitted an upper 
base frame 2 v^iiich supports a seat frame- 
work 3 a backrest framework 4 and a leg 
support framework 5. The seat framework 
3, the backrest framework 4 and the leg 
support framework 5 support the conven- 80 
tional cushioning and springing means 
which are not shown. 

The upper base frame 2 has an upright 
2a which supports an inclined bar member 
6. The upper base frame 2 is also provided 85 
with an extension arm 7. The backrest 
framework 4 is pivotally jointed by means 
of a pm 8 and a rigid connecting bar 9 to 
the inclined bar member 6. A four legged 
guiding lever 10 is pivotally mounted by a 5^0 
pin 11 through one of its legs on the in- 
clmed bar member 6; a second leg of the 
four legged guiding lever 10 is connected 
by pins 12 and 13 and a link 14 to the back- 
rest framework 4. The backrest framework 
4 and the seat framework 3 are pivotally 
connected together by a pin 15 and rigid 
connecting bars 4a and 3a. The scat frame- 
work 3 is connected to a thiid leg of 
four legged guiding lever 10 by means of a 100 
link 16 and pins 17 and 18. The leg support 
framework 5 is pivotally jointed to the seat 
framework 3 by a pin 19 and is connected 
by means of a link 20 and pins 21 and 22 to 
the fourth leg of the four legged guiding 105 
lever 10. 

A single bar 23 is pivotally mounted on 
both the extension arms 7 by pins 24 and 
slidably engages a hole 25 in a support plate 
26. The support plate 26 is split to form a 110 
slit 29 which extends to the hole 25. A 
threaded bar 27 havmg a handle 27fl . en- 
gages the support plate 26 adjacent the slit 
29. Rotation of the handle 27a causes the 
faces (not shown) of the slit 29 to move 115 
relative to each other thus tightening or 
loosening the fit of the steel bar 23 in the 
hole 25. This assembly is the locking means. 
It may be replaced by a ratchet with two 
pawls. ^20 

In operation, when a ijerson sits in the 
chair, the centre of gravity of the person 
lies approximately on the imaginary line 
between the pins 8 and the hip joint axis 
of the person substantially comcides with 125 
the axes of the pins 15. With the handle 
27Ifl rotated so as to allow the bar 
23 slide freely in the hole 25, the 
occupant of the chair may be tipped 
into any position. In operation, the 130 
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movement of the members 4a and 3a 
about the pin 15 simulates the action of the 
hip joint of the i>erson. Wien it is desired 
to lock the chair in any one position the 
5 handle 21a is rotated to tighten the fit of the 
bar 23 in the hole 25. It is only necessary 
to tighten the handle 27a to retam the bar 
23 in the hole 25 when for example a 
dentist needs a rigid chair for attending to a 

10 patient 

The embodiment of Fig. 6 is intended 
to illustrate how widely some of the details 
of the invention can vary. Most of the 
members are numbered as in Figs. 1-5, but 

15 it win be noted that the guiding lever 10 

. is no longer four-legged but C-shapei The 
body-contacting suriSw^e 60 of ^e backrest 
4 is shown, and it will be seen that this 
surface 60 is offset (X) 4*' along the per- 

20 pendicular between itself and pivot 8, this 
bemg taken as the average depth of a 
human bodily centre of gravity from the 
dorsal surface of the body. Likewise the 
seat surface 61 is shown, and is located 4" 

25 offset from pivot 15, (Y) this being the 
average height of the hip-joint axis above 
the lower surface of the thighs in an upright 
sitting position. A lockable hydraulic piston 
and cylinder indicated only by the dotted 

30 line & is provided, pivotahy mounted on 
pins 63 and 64, the Ideation of which gives 
scope for wide choice. When locked against 
reciprocating movement, the piston . and 
cylinder unit 62 locks the entire chaur 

35 against further adjustment. 

People do vary somewhat, although not 
greatly, in the location of their hip joints 
axis. It would be possible to aUow for tins 
by providing for adjustment of length of 

40 e.g. the menfijers 3a and 9 in Fig. 6. 
WHAT I CLAIM IS: — 
1. An adjustable chair steplessly mov- 
able between a substantially upright and a 
substantially prone position through inter- 

45 mediate reclining positions, and lockable at 
dioice in any of the said positions, compris- 
ing a stand, backrest and a seat pivotally 
mounted to the stand about a first pivot^ 
axis which is paraHel to the seat and the 



backrest, the backrest and the seat being 50 
pivotally connected together for pivotal 
movement with respect to one another 
about a second pivotal axis parallel to the 
first pivotal axis, the second pivotal axis 
being so located that rt passes substantially 55 
through the hip-joint axis of a normal chair 
occupant when occupying the chair. 

2. An adjustable chair as claimed in 
claim 1, wherein articulation means are pro- 
vided to ensure that when the chair is 60 
pivoted about the said first axis the back- 
rest and the seat also pivot about the said 
second axis to alter the angle included 
therebetween. 

3. An adjustable chair as clauned in 65 
claim 2 wherein the seat articulation means 
includes a guiding lever which can turn 
about a fixed point mounted on the stand, 
said lever being coupled to the backrest 
and to the seat by means of separate Imk 7S 
members. 

4. An adjustable chair as claimed in 
daini 3 wherein a leg support depends from 
and is pivotally mounted on the front end 

of the seat. 70 

5. An adjustable chair as claimed in 
claim 4 wherein leg support articulation 
means are provided to ensure that when the 
chair is pivoted about the said first axis, 
the leg support also pivots about the front 85 
end of the seat to alter the angle included 
therewith. 

6. An adjustable chair as claimed in 
claim 5^^erein the leg support articulation 
means includes a link member coupled at 80 
one of its ends to the guiding lever and at 
the other of its ends to the leg support. 

7. An adjustable chair substanti^y as 
herein described with reference to figures 

1 to 5 or Figure 6 of the accompanyrag 90 
drawings. 

ELKINGTON AND FBFE, 
Chartered Patent Agents, 

High Holbom House, 

52/54 High Holbom, 

London, WCIV 6SH. 
Agents for the Applicants. 
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